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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical wiring module 
and the manufacturing method capable of facilitating positioning 
between an optical element and an optical waveguide, reducing a 
manufacture cost, enabling the high-speed transmission of optical 
signals between semiconductor chips, and obtaining sufficient 
reliability with stable operations. 

SOLUTION: This optical wiring module 1 is provided with the 
semiconductor chips 1 1 and 12, a first insulation layer 14 for 
covering the semiconductor chips 11 and 12, a light emitting 
element 15 and a light receiving element 16 arranged on the first 
insulation layer 14, a second insulation layer 17 for covering the 
light emitting element 15 and the light receiving element 16, and 
the optical waveguide 1 8 transferred on the second insulation layer 
1 7. The light emitting element 1 5 converts electric signals from the 
semiconductor chip 1 1 to the optical signals and emits them. The 
optical signals are propagated through the optical waveguide 18 
and then made incident on the light receiving element 16. The light 
receiving element 1 6 converts the incident optical signals to the 
electric signals and then outputs them to the semiconductor chip 
12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical wiring module characterized by having the optical waveguide which can spread 
the lightwave signal which is emitted by a wrap enveloping layer and said light corpuscle child in said 
electronic device at least with an electronic device and at least one light corpuscle child electrically 
connected to said electronic device, or turns on said light corpuscle child. 

[Claim 2] Said electronic device is an optical wiring module according to claim 1 characterized by being 
what constitutes a semiconductor integrated circuit. 

[Claim 3] Said electronic device is an optical wiring module according to claim 1 characterized by 
electric wiring connecting with said light corpuscle child. 

[Claim 4] Furthermore, it is the optical wiring module according to claim 1 which is equipped with the 
support substrate which supports said electronic device, and is characterized by said electronic device 
having the positioning section for arranging said electronic device itself to the position on said support 
substrate. 

[Claim 5] Said enveloping layer is an optical wiring module according to claim 1 characterized by 
having covered said light corpuscle child. 

[Claim 6] Said enveloping layer is an optical wiring module according to claim 1 characterized by 
having covered said optical waveguide. 

[Claim 7] Said light corpuscle child is an optical wiring module according to claim 1 characterized by 
including either [ at least ] the light emitting device of a surface-emitting type, or the photo detector of a 
field light-receiving mold. 

[Claim 8] Said optical waveguide is an optical wiring module according to claim 7 characterized by 
having the edge in which the field which inclined to the propagation direction of a lightwave signal was 
formed. 

[Claim 9] Said light corpuscle child is an optical wiring module according to claim 1 characterized by 
including either [ at least ] the light emitting device of an edge surface-emitting type, or the photo 
detector of an end-face light-receiving mold. 

[Claim 10] Said optical waveguide is an optical wiring module according to claim 9 characterized by 
having the edge in which the perpendicular field was formed to the propagation direction of a lightwave 
signal. 

[Claim 1 1] The manufacture approach of the optical wiring module characterized by including the 
process which forms the optical waveguide which can spread the lightwave signal which is emitted by 
the process which forms an electronic device on a support substrate, the process which forms an 
enveloping layer so that said electronic device may be covered, the process which forms a light 
corpuscle child on said electronic device, and said light corpuscle child, or turns on said light corpuscle 
child. 

[Claim 12] The process which forms said electronic device is the manufacture approach of the optical 
wiring module according to claim 1 1 characterized by including the process which carries out alignment 
of said electronic device to the position on said support substrate. 
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[Claim 13] The process which forms said enveloping layer in said electronic device in front of the 
process which forms said enveloping layer, including further the process which forms an electrode The 
process which forms the 1st enveloping layer which makes said a part of enveloping layer so that the 
electronic device in which said electrode was formed may be covered, The process which forms said 
light corpuscle child is the manufacture approach of the optical wiring module according to claim 1 1 
characterized by including the process which connects said light corpuscle child to said exposed 
electrode electrically including the process at which said 1st enveloping layer is ground and said 
electrode is exposed. 

[Claim 14] The process which forms said enveloping layer is the manufacture approach of the optical 
wiring module according to claim 1 3 characterized by including further the process which forms the 2nd 
enveloping layer which makes said a part of other enveloping layers so that said light corpuscle child 
may be covered. 

[Claim 15] Said 1st enveloping layer is an optical wiring module according to claim 13 characterized by 
forming so that it may have a flat field. 

[Claim 16] The process which forms said light corpuscle child on said electronic device The process 
which forms said light corpuscle child on a predetermined substrate, and the process which attaches in 
the member for an imprint said light corpuscle child in the condition of having been formed on said 
predetermined substrate, The process which removes said some of predetermined substrates [ at least ] 
from the light corpuscle child attached in said member for an imprint, The manufacture approach of the 
optical wiring module according to claim 1 1 characterized by including the process which pastes up the 
light corpuscle child from whom said predetermined substrate was removed on said electronic device, 
and the process which separates said light corpuscle child from said member for an imprint after pasting 
up said light corpuscle child on said electronic device. 

[Claim 17] The manufacture approach of the optical wiring module according to claim 1 1 characterized 
by forming a signal ejection electrode in said light corpuscle child beforehand in the process which 
forms said light corpuscle child on said electronic device. 

[Claim 18] The manufacture approach of the optical wiring module according to claim 16 characterized 
by including the process which separates between [ which was attached between the process which 
attaches said light corpuscle child in said member for an imprint, and the process which removes said 
predetermined substrate ] two or more light corpuscle children. 

[Claim 19] The process which removes some of said predetermined substrates [ at least ] from said light 
corpuscle child is the manufacture approach of the optical wiring module according to claim 16 
characterized by to include the process which melts said stratum disjunction currently formed among 
said predetermined substrates and said light corpuscle children including the process at which the 
process which forms said light corpuscle child on said predetermined substrate forms stratum 
disjunctum among said predetermined substrates and said light corpuscle children. 
[Claim 20] The process which removes said some of predetermined substrates [ at least ] from said light 
corpuscle child is the manufacture approach of the optical wiring module according to claim 16 
characterized by including the process which removes said some of predetermined substrates by 
wrapping. 

[Claim 21] The process which forms said optical waveguide is the manufacture approach of the optical 
wiring module according to claim 1 1 characterized by including the process which forms said optical 
waveguide in the substrate for an imprint, the process which forms a glue line on said enveloping layer, 
and the process which performs alignment between said optical waveguide formed in said substrate for 
an imprint, and said light corpuscle child, and pastes up said optical waveguide on said glue line. 
[Claim 22] The manufacture approach of the optical wiring module according to claim 21 characterized 
by irradiating light at said glue line and making it stiffen said glue line in the process which pastes up 
said optical waveguide on said glue line, using a photo-setting resin as a component of said glue line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical wiring module in which the optical 
connection in the transceiver module for optical transmissions is possible and its manufacture 
approaches, such as optical transmission in digital disposal circuits, such as a ultra high-speed digital 
disposal circuit and a parallel connected type digital digital disposal circuit, and optical communication, 
an optical link or an optical fiber channel, especially about the optical wiring module with which the 
optical waveguide which can spread a lightwave signal was formed, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, transmitting and receiving various media through a 
network using an information communication network technique is progressing by digitization of the 
fast improvement in the radio technique used for the radio technique used for a cellular phone etc., 
ISDN (Integrated Services Digital Network), etc., the fast improvement in the throughput of an 
information processor like a personal computer, and AV (Audio Video) device etc. Moreover, the 
Internet, a Local Area Network (LAN;Local Area Network), and an information communication 
network like a Wide Area Network (WAN;Wide Area Network) are beginning to spread [ business use 
or personal ]. From these things, home electronics and an AV equipment constitute a network from 
domestic centering on a personal computer, and it will be thought in the future that the environment 
which communicates freely realizes various information through the telephone line, CATV (Cable 
Television; cable TV), a ground wave TV, satellite broadcasting service, satellite communication, etc. 
[0003] the inside of such an environment — for example, several — in order to communicate freely the 
image data dealt with with the transmission speed of about tenMbps(es) extent from Mbps, to have the 
transmission speed of about lGbps from 10Mbps is desired as the communication capability. It is 
possible to realize such a transmission speed with optical communication and a transmission technique. 
For example, as shown in the optical table laid by the seabed, in a long-distance trunk system 
communication network which exceeds 10 to 100km, optical communication and a transmission 
technique have spread widely from viewpoints, such as the low loss nature, economical efficiency, etc. 
[0004] Moreover, also in the comparatively short-distance communication link field, the technique using 
optical transmission like an optical fiber channel or an optical data link is beginning to spread like 
[ during the chip between the boards in a device, and in a board ]. However, the optical cable has not 
spread through the degree which transposes to a TSUISUTEDDO pair cable or a coaxial cable, and is 
used for them in respect of the cost pair effectiveness. That a very precise alignment technique is 
required and the cure against leakage light, consideration of electromagnetic interference, the cure 
against a noise, etc. are required for this between a light emitting device and an optical fiber and 
between a photo detector and an optical fiber in order to maintain the engine performance of optical 
communication like transmission speed or the transmission quality, and it is because that structure 
becomes intricately and expensive by this etc. originates. 

[0005] On the other hand, by advance of the technique in IC (Integrated Circuit; integrated circuit) or 
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LSI (Large Scale Integration; large-scale integrated circuit), those working speeds and accumulation 
scales improve, for example, high-performance-izing of a microprocessor and large capacity-ization of a 
memory chip are progressing quickly. Moreover, the amount of the data dealt with with the personal 
computer connected to a network which was mentioned above is increasing quickly. Therefore, it is 
required to perform rise of whenever [ clock / in data processing / or juxtaposition ], improvement in the 
speed of the access time to memory, etc. 

[0006] In the bottom of such a situation, improvement in the speed of a working speed is timed within 
the semiconductor chip by detailed-izing of a semiconductor device, gate length's shortening 
accompanying it, the advancement of drive capacity, etc. However, in the access circuit to memory, or 
the processor of a multi-MPU (Microprocessor Unit) configuration, the parasitic capacitance component 
of the part which is needed at the time of mounting like a package is large, and the high-speed-data 
transmission actuation in electric wiring which connects with the exterior of a semiconductor chip is 
difficult. 

[0007] Moreover, if a high speed signal is impressed to electric wiring, while becoming the cause of 
current change of the letter of a spike, or electrical-potential-difference change, it becomes the cause of 
electromagnetic-compatibility noises, such as EMI (Electromagnetic Interference) and EMC 
(Electromagnetic Compatibility), a reflective noise, and a cross talk noise. Then, a thing like [ between 
the semiconductor chips carried on the board ] for which optical transmission is performed also about 
the high speed signal in short distance very much can be considered. While canceling the signal delay by 
CR (electrostatic-capacity [ of C.electric wiring ] R: resistance of electric wiring) time constant of 
electric wiring by performing the signal transmission by this light, transmission and reception of a high 
speed signal are attained without being influenced by the electromagnetic noise. To measure low cost- 
ization is desired without reducing the engine performance of optical communication, in order to spread 
optical communication and a transmission technique in the field of the device for general need persons. 
[0008] The optical wiring circuit which makes optical connection of the light emitting device arranged 
near the LSI and the photo detector through optical waveguide in a patent public presentation official 
report (JP,62-204208,A) in order to make optical connection of between the semiconductor chips on a 
board is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, the following can be considered as 
photoconductive wave equipment for making optical connection of between the semiconductor chips on 
a board. Drawing 21 shows an example of the configuration of the photoconductive wave equipment. 
This photoconductive wave equipment is equipped with the silicon substrate 501 in which the thin film 
multilayer interconnection 505 with which between each wiring was insulated by the insulating layer 
506 is formed, the optical waveguide 502 currently formed on the silicon substrate 501, and LSI504 
arranged near the optical waveguide 502 on the silicon substrate 501. Above each edge field of optical 
waveguide 502, the light emitting device (not shown) and the photo detector 503 are arranged, 
respectively. For example, the photo detector 503 is electrically connected with LSI504 arranged in the 
near. Thus, with the photoconductive wave equipment constituted, the interior of optical waveguide 502 
is spread, it is reflected by the end-face 502a, and the lightwave signal which carried out outgoing 
radiation from the light emitting device carries out incidence to a photo detector 503. 
[0010] With the photoconductive wave equipment shown in drawin g 21 , since he was trying to form the 
optical waveguide 502 which consists of a quartz on a silicon substrate 501, thin film coating technology 
needed to be fundamentally used as the formation technique. In this case, in formation of the optical 
waveguide 502 using this thin film coating technology, while excelling in that dimensional accuracy, 
formation and processing of the film of thickness of several micrometers or more were difficult. There 
was a problem that it will be difficult to enlarge the cross section of optical waveguide 502, and the 
alignment of a light emitting device or a photo detector to optical waveguide 502 will be very difficult 
by this. 

[001 1] Moreover, when applying an optical transmission technique which was mentioned above to 
transmission and reception of the high speed signal between the semiconductor chips for example, on a 
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board, even if it is possible to transmit a lightwave signal to a high speed, it is necessary to perform 
transmission of the control signal of the electric power supply from a power source, or a low speed 
through electric wiring. However, when it was going to form such electric wiring on a silicon substrate 
using thin film coating technology and became general board size (for example, dozens of cm angle) and 
module size (for example, several cm angle) as mentioned above, the manufacturing cost was applied 
too much and the problem of being scarce was in implementability. 

[0012] When the semiconductor chip, the light emitting device, the photo detector, etc. were exposed, 
the actuation may become unstable and there was a problem in respect of dependability further again. 
[0013] This invention is made in view of this trouble, the purpose makes easy alignment between a light 
corpuscle child and optical waveguide, a manufacturing cost is reduced, high-speed transmission of the 
lightwave signal between semiconductor chips is made possible, and it is in offering the optical wiring 
module which can acquire sufficient dependability in stable actuation, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] The optical wiring module by this invention is equipped with the 
optical waveguide which can spread the lightwave signal which is emitted by a wrap enveloping layer 
and the light corpuscle child in an electronic device at least with an electronic device and at least one 
light corpuscle child electrically connected to this electronic device, or turns on a light corpuscle child. 
[0015] Moreover, the manufacture approach of the optical wiring module by this invention includes the 
process which forms the optical waveguide which can spread the lightwave signal which is emitted by 
the process which forms an electronic device on a support substrate, the process which forms an 
enveloping layer so that this electronic device may be covered, the process which forms a light 
corpuscle child on an electronic device, and the light corpuscle child, or turns on a light corpuscle child. 
[0016] By the optical wiring module by this invention, the optical waveguide which can spread the 
lightwave signal which is emitted by the light corpuscle child electrically connected to the electronic 
device and this light corpuscle child, or turns on this light corpuscle child is prepared, and a lightwave 
signal is transmitted through this optical waveguide. 

[0017] By the manufacture approach of the optical wiring module by this invention, an electronic device 
is formed on a support substrate, and an enveloping layer is formed so that this electronic device may be 
covered. Moreover, the optical waveguide which can spread the lightwave signal which a light corpuscle 
child is formed on an electronic device, and is emitted by the light corpuscle child, or turns on a light 
corpuscle child is formed. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0019] (Gestalt of the 1st operation) Drawing 1 shows the configuration of the optical wiring module 
concerning the gestalt of this operation. As shown in drawing 1 , the optical wiring module 1 of the 
gestalt of this operation With the support substrate 10, semiconductor chips 1 1 and 12, and two or more 
micro bumps 13 as a projection electrode formed in the position of the top face of semiconductor chips 
1 1 and 12 It has the 1st insulating layer 14, the light emitting device 15 of a surface-emitting type, the 
photo detector 16 of a field light-receiving mold, the 2nd insulating layer 17, optical waveguide 18, the 
wiring layer 23 that constitutes electric wiring, and the glue line 25. Here, the light emitting device of a 
surface-emitting type is a light emitting device of the mold in which light carries out outgoing radiation 
from the main front face (henceforth the main front face (luminescence side)) of a component. 
Moreover, the photo detector of a field light-receiving mold is a photo detector of the mold which 
receives light on the main front face (light-receiving side) of a component. 

[0020] The support substrate 10 consists of a metal (for example, copper, iron) or its alloy, and two or 
more guide heights 10a and 10b are formed in the front face. 

[0021] Semiconductor chips 1 1 and 12 have the guide slots 11a and 1 lb which function as the 
positioning section for arranging a semiconductor chip 1 1 and 12 self to a position, respectively, and are 
arranged on the support substrate 10. Semiconductor chips 1 1 and 12 carry out a location gap on the 
support substrate 10 by carrying out alignment of the guide heights 10a and 10b of the support substrate 
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10, and the guide slots 1 la and 12a of semiconductor chips 1 1 and 12, respectively, and pasting up. 
[0022] Moreover, semiconductor chips 1 1 and 12 are constituted by integrated circuit like LSI with 
which electronic circuitries, such as a digital disposal circuit and a memory circuit, were accumulated, 
and are electrically connected to a light emitting device 15 or a photo detector 16 through a wiring layer 
23. Here, semiconductor chips 1 1 and 12 support one example of the "electronic device" of this 
invention. 

[0023] The 1st insulating layer 14 is formed between the support substrate 10 and the 2nd insulating 
layer 17, and is constituted by resin ingredients, such as epoxy system resin, acrylic resin, polyolefme 
system resin, polyimide, and a liquid crystal polymer. Moreover, the 1st insulating layer 14 also has the 
function which carries out flattening of the irregularity of the support substrate 10 with which the 
semiconductor chips 1 1 and 12 other than a function which cover and protect semiconductor chips 1 1 
and 12 are formed, and the function as an interlayer insulation film of a wiring layer 23. 
[0024] The light emitting device 15 of a surface-emitting type is constituted by the light emitting diode, 
and is arranged on the semiconductor chip 1 1 through the micro bump 13. Moreover, the light emitting 
device 15 is electrically connected with the semiconductor chip 1 1 through the wiring layer 23. Thereby, 
a light emitting device 15 changes into a lightwave signal the electrical signal supplied through a wiring 
layer 23 from a semiconductor chip 11, and carries out outgoing radiation of this changed lightwave 
signal from a luminescence side. 

[0025] The photo detector 16 of a field light-receiving mold is constituted by the photodiode, and is 
arranged on the semiconductor chip 12 through the micro bump 13. Moreover, the photo detector 16 is 
electrically connected with the semiconductor chip 12 through the wiring layer 23. Thereby, a photo 
detector 16 changes into an electrical signal the lightwave signal which carried out incidence to that 
light-receiving side, and outputs this changed electrical signal to a semiconductor chip 12 through a 
wiring layer 23. 

[0026] Here, the light emitting device 15 or the photo detector 16 supports one example of the "light 
corpuscle child" of this invention. 

[0027] The 2nd insulating layer 17 is formed on the 1st insulating layer 14, and is constituted by the 
same resin ingredient as the case of the 1st insulating layer 14. Moreover, the 2nd insulating layer 17 
also has the function which carries out flattening of the irregularity of the support substrate 10 with 
which the light emitting device 15, the photo detector 16, etc. are formed like the case of the 1st 
insulating layer 14 other than the function to cover and protect semiconductor chips 1 1 and 12, a light 
emitting device 15, and a photo detector 16. The 2nd insulating layer 17 protects the luminescence side 
and light-receiving side, especially concerning a light emitting device 15 and a photo detector 16. 
[0028] Here, the 1st insulating layer 14 corresponds to one example of the "1st enveloping layer" of this 
invention, and the 2nd insulating layer 17 supports one example of the "2nd enveloping layer" of this 
invention. 

[0029] A glue line 25 is for pasting up optical waveguide 18 on the 2nd insulating layer 17 in the case of 
the imprint of optical waveguide 18 which it is formed on the 2nd insulating layer 17, and is mentioned 
later. 

[0030] Optical waveguide 18 consists a core layer 19 and a core layer 19 of wrap cladding layers 20 and 
21, and the inclined planes 22a and 22b which are fields which inclined with the predetermined tilt angle 
(about 45 degrees [ as opposed to / For example, / a direction perpendicular to the front face of the 
support substrate 10 ]) are formed in the both ends in the longitudinal direction (the optical propagation 
direction). Inclined planes 22a and 22b function as a mirror for light reflexes. 

[0031] Inclined plane 22a has the function to reflect the lightwave signal by which outgoing radiation 
was carried out from the luminescence side of a light emitting device 15, and to make it go to the 
longitudinal direction of optical waveguide 18. Moreover, inclined plane 22b has the function to reflect 
the lightwave signal which has spread the interior of optical waveguide 18, and to make it go in the 
direction of the light-receiving side of a photo detector 16. 

[0032] A wiring layer 23 is constituted by aluminum (aluminum) or copper (Cu), and is used as electric 
wiring. This wiring layer 23 has the function to transmit an electrical signal between semiconductor 
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chips 1 1 and 12, a light emitting device 15, and a photo detector 16 while having the function which 
supplies the power from a power source (not shown) to semiconductor chips 1 1 and 12, a light emitting 
device 15, and a photo detector 16. Data wiring for specifically transmitting data to power-source wiring 
for supplying power to semiconductor chips 1 1 and 12, a light emitting device 15, and a photo detector 
16, semiconductor chips 1 1 and 12, a light emitting device 15, and a photo detector 16 between control 
wiring for supplying a control signal, semiconductor chips 1 1 and 12, a light emitting device 15, and a 
photo detector 16 etc. is formed. 

[0033] Next, an operation of the optical wiring module 1 constituted as mentioned above is explained. 
[0034] By this optical wiring module 1, it will be in the condition that semiconductor chips 1 1 and 12, a 
light emitting device 15, and a photo detector 16 can operate, by supplying power from a power source 
through a wiring layer 23. In the condition in which this actuation is possible, if an electrical signal is 
outputted to a light emitting device 15 from a semiconductor chip 1 1, a light emitting device 15 will 
change this electrical signal into a lightwave signal, and will carry out outgoing radiation of the changed 
lightwave signal from a luminescence side. Incidence of the lightwave signal which carried out outgoing 
radiation from the luminescence side of a light emitting device 15 is carried out to inclined plane 22a 
currently formed in one edge of optical waveguide 18, and it is reflected in the almost perpendicular 
direction (the optical propagation direction) to the direction of incidence. The lightwave signal reflected 
in inclined plane 22a spreads the interior of the core layer 19 of optical waveguide 18 along the optical 
propagation direction, and it carries out incidence to inclined plane 22b currently formed in the other- 
end section of optical waveguide 18. After reflecting in the almost perpendicular direction to the 
direction of incidence, incidence of the lightwave signal which carried out incidence to inclined plane 
22b is carried out to the light-receiving side of a photo detector 16. A photo detector 16 changes this 
lightwave signal into an electrical signal, and outputs the changed electrical signal to a semiconductor 
chip 12. Thus, a lightwave signal is transmitted to a high speed through optical waveguide 18 between a 
semiconductor chip 1 1 and a semiconductor chip 12. 

[0035] Next, with reference to drawing 16 , the manufacture approach of the optical wiring module 1 is 
explained from drawing 2 . Drawing 16 shows the production process of the optical wiring module 1 
from drawin g 2 . In addition, drawing 7 shows the configuration of the perpendicular resonator laser 
(VCSEL;Vertical Cavity Surface Emitting Laser) which is an example of the light emitting device 15 
formed in the optical wiring module 1, drawing 1 1 shows the imprint process of this light emitting 
device 15 from drawing 8 , and drawing 16 shows the formation process of the optical waveguide 18 
formed in the optical wiring module 1 from drawing 12 . 

[0036] First, as shown in drawing 2 , the support substrate 10 and semiconductor chips 1 1 and 12 are 
prepared, respectively. In addition, if needed, semiconductor chips 11 and 12 are beforehand processed 
so that it may become the thickness of about 20 micrometers from 50 micrometers by wrapping. 
[0037] Next, after carrying out alignment of the guide slots 11a and 1 lb of semiconductor chips 1 1 and 
12 to the guide heights 10a and 10b of the support substrate 10, respectively, semiconductor chips 1 1 
and 12 are pasted up on the support substrate 10 using electroconductive glue like a conductive paste. 
Thereby, alignment is improved semiconductor chips 1 1 and 12 by precision on the support substrate 10, 
and they are fixed. Moreover, the micro bump 13 constituted with nickel/gold (nickel/Au) is beforehand 
formed in the location where the light emitting device 15 and photo detector 16 on a semiconductor chip 
1 1 and 12 are arranged with plating etc. 

[0038] As shown in drawing 3 , after coating with a resin ingredient the whole surface of the support 
substrate 10 in which semiconductor chips 1 1 and 12 and the micro bump 13 are formed, it is made for a 
front face to become flat by carrying out a reflow of this resin ingredient at the temperature more than 
the melting point. Thereby, the 1st insulating layer 14 of a wrap is formed in semiconductor chips 1 1 
and 12. In semiconductor chips 1 1 and 12, it will be embedded by the 1st insulating layer 14. 
[0039] the 1st insulating layer 14 to which the front face is flat as shown in drawing 4 — receiving — 
CMP (Chemical Mechanical Polishing; chemical machinery polish) ~ while performing polish 
processing by law etc. and maintaining flat [ of the front face ], some micro bumps 13 are made to 
expose to the front face of the 1st insulating layer 14 Then, a wiring layer 23 is formed in the front face 
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of the 1st insulating layer 14 by optical processing like the photolithography method. 
[0040] Furthermore, as a light emitting device 15 and a photo detector 16 are later mentioned in the 
location in which the semiconductor chip 1 1 and the micro bump 13 on 12 are formed, they are 
imprinted in it. Thereby, a light emitting device 15 and a photo detector 16 are arranged with a precision 
sufficient on a semiconductor chip 1 1 and 12, and are fixed. 

[0041] Next, as shown in drawing 5 , the 2nd insulating layer 17 is formed so that a light emitting device 

15, a photo detector 16, etc. may be covered. After specifically coating with a resin ingredient the whole 
surface of the support substrate 10 in which semiconductor chips 1 1 and 12, the light emitting device 15, 
the photo detector 16, etc. are formed, it is made for a front face to become flat by carrying out a reflow 
of this resin ingredient at the temperature more than the melting point. Thereby, the 2nd insulating layer 
17 of a wrap is formed in a light emitting device 15 and a photo detector 16. In this case, in a light 
emitting device 15 and a photo detector 16, it will be embedded by the 2nd insulating layer 17. 

[0042] Furthermore, while performing polish processing by the CMP method etc. to the 2nd insulating 
layer 17 to which the front face is flat and maintaining flat [ of the front face ], it is made exposed 
[ some signal ejection electrodes currently formed in the light emitting device 15 or the photo detector 

16, respectively ] to the front face of the 2nd insulating layer 17. 

[0043] As shown in drawing 6 , after forming a through hole in the position of the 2nd insulating layer 

17, the wiring layer for connecting with a wiring layer 23 electrically through this through hole is 
formed on the 2nd insulating layer 17. Thereby, it lets a wiring layer 23 pass and power, supply of 
various kinds of signals, etc. to semiconductor chips 1 1 and 12, a light emitting device 15, and a photo 
detector 16 are attained. 

[0044] In addition, if the resin of optical photosensitivity is used as a component of the 2nd insulating 
layer 17, it is possible to perform exposure of the signal ejection electrode of a light emitting device 15 
and a photo detector 16 and formation of the through hole of the 2nd insulating layer 17 to coincidence 
by optical processing. 

[0045] Next, optical waveguide 18 is formed. Formation of this optical waveguide 18 is performed by 
the imprint approach which is mentioned later, for example. 

[0046] According to the above processes, the optical wiring module 1 shown in drawing 1 is 
manufactured. 

[0047] Here, the imprint approach of a light emitting device 15 is explained. In addition, since a photo 
detector 16 can be imprinted by the almost same imprint approach as a light emitting device 15, the 
explanation is omitted here. 

[0048] As shown in drawing 7 , the perpendicular resonator laser 50 which is an example of a light 
emitting device 15 is formed on n mold gallium arsenide (GaAs) substrate 30, the stratum disjunctum 31 
which consists of aluminum arsenic (AlAs) formed on the n mold GaAs substrate 30, and stratum 
disjunctum 31, and contains the multilayer reflective film (DBR;Distributed Brag Reflector) 32 which 
constitutes a reflecting mirror. Stratum disjunctum 31 has fusibility to an acid. 

[0049] Moreover, the perpendicular resonator laser 50 contains n mold cladding layer 33 formed on the 
multilayer reflective film 32, the barrier layer 34 which was formed in the central part on n mold 
cladding layer 33 and which consists of pn junction, p mold cladding layer 35 formed on the barrier 
layer 34, and the multilayer reflective film 36 formed on p mold cladding layer 35. Furthermore, the 
perpendicular resonator laser 50 contains insulating layers 37 and 38, the polyimide layer 39, and the 
plating electrode 40 that functions as signal ejection electrodes. The polyimide layer 39 is for protecting 
n mold cladding layer 33, a barrier layer 34, p mold cladding layer 35, etc. 

[0050] The perpendicular resonator laser 50 constituted as mentioned above is pasted up on diaphram 60 
using adhesives 61 like the wax which has thermoplasticity, as shown in drawing 8 . Drawing 8 shows 
the condition of having pasted up three perpendicular resonator laser 50a, 50b, and 50c on diaphram 60 
with adhesives 61, respectively. Here, diaphram 60 supports one example of "the member for an 
imprint" of this invention. 

[0051] Furthermore, after dicing will perform separation between components about perpendicular 
resonator laser as shown in drawing 9 if there is need, an n mold GaAs substrate is exfoliated from each 
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perpendicular resonator laser by dipping this in a hydrofluoric-acid solution etc. and melting stratum 
disjunctum. Thereby, the perpendicular resonator laser 50a, 50b, and 50c is formed. 
[0052] The formed perpendicular resonator laser 50a, 50b, and 50c is often washed, and after drying, as 
shown in drawing 10 , the balls 63, 64, and 65 which consist of Au of 10 micrometers of diameter 
numbers are formed in each perpendicular resonator laser 50a, 50b, and 50c. 

[0053] As shown in drawing 1 1 , thermocompression bonding of the perpendicular resonator laser 50a, 
50b, and 50c is performed by whenever [ 300 degree about C stoving temperature ] to the location in 
which the micro bump 13 of semiconductor chips 1 1 and 12 is formed using the heating tool 70 which 
consists of a ceramic, a metal, etc. In addition, it may be made to perform sticking by pressure using a 
supersonic wave instead of performing thermocompression bonding. Then, adhesives 61 are melted by 
heat-treatment or processing using an organic solvent, and the perpendicular resonator laser 50a, 50b, 
and 50c is separated from diaphram 60. 

[0054] In addition, when imprinting to a semiconductor chip for example, by the imprint approach 
which mentioned above the pin photodiode using a silicon substrate, it is possible to make a silicon 
substrate thin to dozens of micrometers according to a wrapping process etc. 
[0055] Here, the formation approach of optical waveguide 18 is explained. 

[0056] the substrate 80 which is a glass substrate as shown in drawing 12 - preparing — plasma CVD 
(Chemical Vapor Deposition) — the substrate detached core 81 which consists of diacid-ized silicon 
(Si02) which has the thickness of hundreds of nm with law, a heat CVD method, an optical CVD 
method, etc. is formed on a substrate 80. 

[0057] Next, after applying on this substrate detached core 81 so that it may become the thickness of 
about several micrometers for example, about a resin ingredient with a spin coat method etc., heat 
hardening processing is performed and this resin ingredient is stiffened. This forms cladding layer 20a 
on the substrate detached core 80. Moreover, on cladding layer 20a, a resin ingredient with a refractive 
index higher than the component of this cladding layer 20a is applied so that it may become the 
thickness of about dozens of micrometers with a spin coat method etc., and further, the component of 
cladding layer 20a and the resin ingredient which has the same refractive index are applied so that it may 
become the thickness of about several micrometers with a spin coat method etc. Then, heat hardening 
processing is performed and these resin ingredients are fully stiffened. This forms core layer 19a and 
cladding layer 21a, respectively. 

[0058] It is possible to use what added the fluorine to polyolefin resin, such as the epoxy resin and 
polyethylene which use acrylic resin, such as polyimide and PMMA (Polymethyl Methacrylate; 
polymethylmethacrylate), a bisphenol, etc. as a principal component, and polystyrene, or these 
ingredients here as a component of core layer 19a or cladding layers 20a and 21a. 
[0059] Furthermore, after forming the photoresist film which has the thickness of dozens of micrometers 
on cladding layer 21a, photoresist film 82a which has a predetermined pattern is formed by performing 
optical processing to this photoresist film. And this photoresist film 82a is heat-treated at the 
temperature more than glass transition temperature. Thereby, as shown in drawing 13 , when the edge of 
photoresist film 82a flows, the photoresist film 82 which has the edge which inclined gently-sloping is 
formed. 

[0060] this photoresist film 82 — a mask — carrying out — RIE (Reactive Ion Etching; reactive ion 
etching) — law and ECR (Electro Cyclotron Resonance; electron cyclotron resonance) — dry etching is 
performed by law etc. Thereby, a core layer 19 and this core layer 19 are constituted from wrap cladding 
layers 20 and 21, and the optical waveguide 18 which has the inclined planes 22a and 22b which incline 
with the predetermined tilt angle (about 45 degrees [ as opposed to / For example, / a direction 
perpendicular to the front face of a glass substrate 80 ]) is formed in those both ends. Then, the 
photoresist film 82 is removed. 

[0061] As shown in drawing 14 , vertical reversal of the substrate 80 with which the optical waveguide 
18 which consists of a core layer 19 and cladding layers 20 and 21 is formed is carried out. Moreover, a 
glue line 86 is formed by preparing substrate 85 for an imprint with an another substrate 80, and 
applying the adhesives constituted from a thermoplastic resin ingredient by print processes etc. by the 
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position on this substrate 85 for an imprint. 

[0062] The cladding layer 21 of the optical waveguide 18 on the substrate 80 which carried out vertical 
reversal is stuck to the glue line 86 on the substrate 85 for an imprint by pressure. And by dipping a 
substrate 80 and the substrate 85 for an imprint in a low-concentration hydrogen fluoride solution or a 
low-concentration BHF (Buffered HF; buffer hydrogen fluoride) solution, as shown in drawing 15 , 
dissolution removal of the substrate detached core 81 is carried out, and a substrate 80 is separated from 
optical waveguide 18. Thereby, optical waveguide 18 is imprinted by the substrate 85 for an imprint. 
[0063] As shown in drawing 16 , vertical reversal of the substrate 85 for an imprint with which optical 
waveguide 18 was imprinted is carried out. Moreover, the glue line 25 which consists of photo-curing 
resin ingredients (here for example, ultraviolet radiation hardening resin ingredient) is formed in the 
location which arranges optical waveguide 18 on the 2nd insulating layer 17 by print processes etc. 
[0064] And alignment is performed between optical waveguide 18, a light emitting device 15, and a 
photo detector 16. Alignment of the inclined plane 22a of optical waveguide 18 is carried out to the 
luminescence side of a light emitting device 15, and, specifically, alignment of the inclined plane 22b of 
optical waveguide 18 is carried out to the light-receiving side of a photo detector 16. After such 
alignment, sticking the cladding layer 20 of the optical waveguide 18 on the substrate 85 for an imprint 
to a glue line 25, ultraviolet radiation is irradiated, a glue line 25 is stiffened, and optical waveguide 18 
is fixed on the 2nd insulating layer 17. In addition, when it is what has the property that the substrate 85 
for an imprint penetrates ultraviolet radiation, it is possible to irradiate ultraviolet radiation from the 
upper part of the substrate 85 for an imprint. Then, the substrate 85 for an imprint is removed. Thereby, 
optical waveguide 18 is imprinted on the support substrate 10. 

[0065] As mentioned above, with the gestalt of this operation, while carrying out alignment of a 
semiconductor chip, the light emitting device of a surface-emitting type, and the photo detector of a field 
light-receiving mold and forming them on a support substrate, alignment of the optical waveguide is 
carried out to the flat field of a wrap enveloping layer, and these are formed in it by imprint. Therefore, 
alignment between a light emitting device and a photo detector, and optical waveguide can be performed 
by little [ easy moreover ] time and effort with a sufficient precision, the number of production processes 
is lessened, and it becomes possible to reduce a manufacturing cost. Moreover, since the semiconductor 
chip, the light emitting device, and the photo detector are covered and protected by the enveloping layer, 
dependability sufficient in stable actuation can be acquired. 

[0066] Moreover, with the gestalt of this operation, since optical waveguide is formed by imprint, 
optical waveguide can be easily formed also, for example to the substrate of a configuration for which 
the film formation by the spin coat method is difficult. Therefore, since the degree of freedom of 
selections, such as a configuration of a substrate and an ingredient of the formation film, spreads, 
thereby, it becomes possible to reduce a manufacturing cost. 

[0067] Moreover, while forming optical waveguide as signal-transmission wiring for high-speed 
operations and making a lightwave signal transmit, he forms electric wiring as signal-transmission 
wiring and power-source wiring for low-speed actuation, and is trying to make an electrical signal 
transmit with the gestalt of this operation, therefore - while the signal transmission of the high speed 
which was not able to be realized in electric wiring becomes possible ~ electromagnetism - malfunction 
resulting from a radiation noise, turbulence of a signal wave form, etc. can be prevented. Moreover, it 
becomes possible to raise by this the system of a high order built with an optical wiring module etc., and 
the network engine performance by leaps and bounds. 

[0068] (Gestalt of the 2nd operation) Next, with reference to drawing 17 , the configuration of the 
optical wiring module concerning the gestalt of operation of the 2nd of this invention is explained. The 
optical wiring module of the gestalt of this operation forms the optical waveguide by which the 
perpendicular field was formed in both ends to the optical propagation direction, and enables 
transmission of the lightwave signal between semiconductor chips through a light emitting device and a 
photo detector while it arranges the light emitting device of an edge surface-emitting type, and the photo 
detector of an end-face light-receiving mold. Except for the point constituted using the light emitting 
device of an edge surface-emitting type, and the photo detector of an end- face light-receiving mold so 
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that the high-speed transmission of a lightwave signal might be possible, the gestalt of this operation is 
constituted like the case of the gestalt of the 1st operation, and operates similarly. The same sign is 
given to the same component as the case of the gestalt of the 1st operation here, and the detailed 
explanation is omitted here. 

[0069] As shown in drawing 17 , the optical wiring module 2 of the gestalt of this operation functioned 
as the wiring layer 23 similarly with the support substrate 10, semiconductor chips 1 1 and 12, the micro 
bump 13, the 1st insulating layer 14, the light emitting device 71 of an edge surface-emitting type, the 
photo detector 72 of an end-face light-receiving mold, the 2nd insulating layer 95, and optical 
waveguide 90, and is equipped with the wiring layer 96 which constitutes electric wiring, and the glue 
line 26. Here, the light emitting device of an edge surface-emitting type is a light emitting device of the 
mold in which light carries out outgoing radiation from a perpendicular end face (luminescence side) to 
the main front face of a component. Moreover, the photo detector of an end-face light-receiving mold is 
a photo detector of the mold which receives light by the perpendicular end face (light-receiving side) to 
the main front face of a component. 

[0070] The light emitting device 71 of an edge surface-emitting type is electrically connected with the 
semiconductor chip 1 1 through the wiring layer 96. Thereby, a light emitting device 71 changes into a 
lightwave signal the electrical signal supplied through a wiring layer 96 from a semiconductor chip 1 1, 
and carries out outgoing radiation of this changed lightwave signal from a luminescence side. 
[0071] The photo detector 72 of an end- face light-receiving mold is electrically connected with the 
semiconductor chip 12 through the wiring layer 96. Thereby, a photo detector 72 changes into an 
electrical signal the lightwave signal which carried out incidence to that light-receiving side, and outputs 
this changed electrical signal to a semiconductor chip 12 through a wiring layer 96. 
[0072] The 2nd insulating layer 95 is formed on the 1st insulating layer 14, and is constituted by the 
same resin ingredient as the case of the 1st insulating layer 14. Moreover, the 2nd insulating layer 95 
also has the function which carries out flattening of the irregularity of the support substrate 10 with 
which the light emitting device 71, the photo detector 72, etc. are formed like the case of the 1st 
insulating layer 14 other than the function to cover and protect semiconductor chips 1 1 and 12, a light 
emitting device 71, and a photo detector 72. 

[0073] Here, the 2nd insulating layer 95 supports one example of the "2nd enveloping layer" of this 
invention. 

[0074] A glue line 26 is for pasting up optical waveguide 90 on the 1st insulating layer 14 in the case of 
the imprint of optical waveguide 90 which it is formed on the 1st insulating layer 14, and is mentioned 
later. 

[0075] Optical waveguide 90 consists a core layer 91 and a core layer 91 of wrap cladding layers 92 and 
93, and the vertical planes 94a and 94b which are perpendicular fields are formed in the both ends in the 
longitudinal direction (the optical propagation direction) to the longitudinal direction. 
[0076] Next, an operation of the optical wiring module constituted as mentioned above is explained. 
[0077] By this optical wiring module 2, it will be in the condition that semiconductor chips 1 1 and 12, a 
light emitting device 71, and a photo detector 72 can operate, by supplying power from a power source 
through a wiring layer 96. In the condition in which this actuation is possible, if an electrical signal is 
outputted to a light emitting device 71 from a semiconductor chip 1 1, a light emitting device 71 will 
change this electrical signal into a lightwave signal, and will carry out outgoing radiation of the changed 
lightwave signal from the luminescence side of that edge. Incidence of the lightwave signal which 
carried out outgoing radiation from the luminescence side of the edge of a light emitting device 71 is 
carried out to one vertical plane 94a of optical waveguide 90. The lightwave signal which carried out 
incidence to this vertical plane 94a spreads the interior of the core layer 91 of optical waveguide 90 
along that direction of incidence, and it carries out outgoing radiation from vertical plane 94b of another 
side of optical waveguide 90. Incidence of the lightwave signal which carried out outgoing radiation 
from this vertical plane 94b is carried out to the light-receiving side of the edge of a photo detector 72. A 
photo detector 72 changes this lightwave signal into an electrical signal, and outputs the changed 
electrical signal to a semiconductor chip 12. Thus, a lightwave signal is transmitted to a high speed 
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through optical waveguide 90 between a semiconductor chip 1 1 and a semiconductor chip 12. 
[0078] Next, the manufacture approach of the optical wiring module applied to the gestalt of this 
operation with reference to drawing 20 from drawing 18 is explained. Drawing 20 shows the production 
process of the optical wiring module 2 from drawing 18 . 

[0079] First, after performing the process shown in drawing 4 from drawing 1 in the case of the gestalt 
of the 1st operation, and the same process, the process shown in drawing 14 from drawing 12 and the 
same process are performed, and optical waveguide 90 is formed. Here, in case optical waveguide 90 is 
formed, unlike the case where optical waveguide 1 8 is formed, processing to which the vertical planes 
94a and 94b which are perpendicular fields are formed in the both ends is performed. That is, after 
forming the substrate detached core 81, a cladding layer, a core layer, and a cladding layer in order on a 
substrate 80, the photoresist film (not shown) which has a perpendicular end face is formed further, 
without making an edge flow. After performing dry etching by using this formed photoresistor film as a 
mask, this photoresistor film is removed. And as shown in drawing 18 , optical waveguide 90 is 
imprinted on the substrate 85 for an imprint. 

[0080] Next, as shown in drawing 19 , vertical reversal of the substrate 85 for an imprint with which 
optical waveguide 90 was imprinted is carried out. Moreover, the glue line 26 which consists of photo- 
curing resin ingredients is formed in the location which arranges optical waveguide 90 on the 1st 
insulating layer 14. 

[0081] And alignment is performed between optical waveguide 90, a light emitting device 71, and a 
photo detector 72. Alignment of the vertical plane 94a of optical waveguide 90 is carried out to the 
luminescence side of the edge of a light emitting device 71, and, specifically, alignment of the vertical 
plane 94b of optical waveguide 90 is carried out to the light-receiving side of the edge of a photo 
detector 72. Optical waveguide 90 is fixed on the 1st insulating layer 14 by irradiating ultraviolet 
radiation and stiffening a glue line 26 after such alignment, sticking the cladding layer 92 of the optical 
waveguide 90 on the substrate 85 for an imprint to a glue line 26. Then, the substrate 85 for an imprint is 
removed. 

[0082] According to the above processes, after imprinting optical waveguide 90 on the support substrate 
10, as shown in drawing 20 , the 2nd insulating layer 95 is formed so that a light emitting device 71, a 
photo detector 72, optical waveguide 90, etc. may be covered. After specifically coating with a resin 
ingredient the whole surface of the support substrate 10 in which a light emitting device 71, a photo 
detector 72, optical waveguide 90, etc. are formed, it is made for a front face to become flat by carrying 
out a reflow of this resin ingredient at the temperature more than the melting point. Thereby, the 2nd 
insulating layer 95 of a wrap is formed in a light emitting device 71 and a photo detector 72. In this case, 
in a light emitting device 71, a photo detector 72, and optical waveguide 90, it will be embedded by the 
2nd insulating layer 95. 

[0083] After forming a through hole in the position of the 2nd insulating layer 95 to which the front face 
is flat, the wiring layer for connecting with a wiring layer 96 electrically through this through hole is 
formed on the 2nd insulating layer 95. 

[0084] According to the above processes, the optical wiring module 2 shown in drawing 17 is 
manufactured. 

[0085] As mentioned above, with the gestalt of this operation, since the light emitting device of the 
semiconductor chip and edge surface-emitting type which were formed on the support substrate, and not 
only the photo detector of an end- face light-receiving mold but optical waveguide is covered and 
protected by the enveloping layer, dependability sufficient in still more stable actuation can be acquired. 
[0086] Moreover, in the case of the light emitting device of an edge surface-emitting type, and the photo 
detector of an end- face light-receiving mold, the alignment in the vertical direction between such 
components and optical waveguides (perpendicular direction) is difficult, but since he is trying to form a 
light emitting device, a photo detector, and optical waveguide in the flat field of an enveloping layer 
with the gestalt of this operation, it is possible to also perform alignment in the vertical direction easily. 
[0087] As mentioned above, although the gestalt of some operations of this invention was explained, 
various deformation is possible for this invention, without being limited to the gestalt of each above- 
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mentioned operation. 

[0088] For example, it is possible to give the function as a heat sink other than the function supported 
[ optical waveguide / a semiconductor chip a light emitting device, a photo detector, ] to a support 
substrate. Moreover, since a support substrate becomes unnecessary after an optical wiring module is 
completed, it can be again used at the time of manufacture of another optical wiring module, and, 
thereby, can reduce the manufacturing cost of an optical wiring module. 

[0089] Moreover, optical waveguide is not restricted to what consists a core layer and this of a wrap 
cladding layer, but you may make it the optical waveguide which consists only of a core layer used for 
it. 

[0090] 

[Effect of the Invention] Since the optical waveguide which can spread the lightwave signal which is 
emitted by the light corpuscle child electrically connected to the electronic device, or turns on a light 
corpuscle child was formed according to the manufacture approach of an optical wiring module given in 
any 1 term of claims 1-10, or an optical wiring module given in any 1 term of claims 1 1-22 as explained 
above, the effectiveness that high-speed transmission of the lightwave signal can be carried out is done 
so. Moreover, since the electronic device was covered by the enveloping layer at least, the effectiveness 
that dependability sufficient in stable actuation can be acquired is done so. 

[0091] Since the 1st enveloping layer was especially formed according to the manufacture approach of 
an optical wiring module according to claim 15 so that it might have a flat field, the effectiveness that 
alignment between a light corpuscle child and optical waveguide can be made easy, and they can be 
formed with a sufficient precision on this 1st enveloping layer is done so. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ft** 1 1 ] ^S^-httf^^MtSlS 
£, 

3 <fc 5 t*«WISr^i-*XS£ , 
Hute^i L ^'b^-B:e>^ *fctt*tTB#Simi:i*liO»5* 

[1**9 1 2 ] !KrtB«-T**«:J&ai-5 X8tt, 

[ft**13] j)ll»»flMISr?K*1-5XSo«rfc, fltr 
E*mimc««*#J«1-SXg*:<S fete**. 



2 

a o-« * i owgjf t j&frt- s xe £ , 

ir1E« 1 ©&®S £WI§ L-Cl»Bm««rfllW * * 5 XS 

f***l lfE«<D3tia^v ? ^.-/K7)8Sjg*jfe 0 
[ft**14] «B««Jifc»J*f«xaH:, IWEJfc 
^SrS 5 J: 5 fc, *flEMM©tt©— 2© 
o *MSrJg*i-*xeSr*?>K*tfi4:Sr«f«i:-t-58ll 

**1 312*60*13^^3.— /K73$j3t*fe 0 

[If** 1 5 ] itfJiEfg 1 ©ffiSJltt, spaftBSr^i- 
5«t5^figLfcr£tr#«£i-5IS**l 3B*W>* 

[»** i 6 ] * ; ?-±fcfltre#* ; F«:»j*'*- 

5lSli, 

tfTlSBf 3feo3£*±K»* S ftfciljMBolWa**^ 
fflSW^Stt)#JtSXS£, 

£«©*J>fc< £t-SPSr^*-T5X@£, 

IWER9ffl«B«-!S>fe»»*"4Xfifc &istr ' £ ^#?S£ 
■f-5«**l l|B«©*B«*^3.— ^Ofl3ft*«fe. 

» *ian^v f ^--/Ko®ijg*fe <) 

[it** i s ] mmitm?zmmm^mumm <? # 

(t5x@tmrfE0f^os^^l^*i-5X@£orat, Si 
0W-»tfo*i.fc**O**^Offii:WSr»l«i-5XSSr* 

tpr £5r^m£-t-s f**«i eiEtto^sa^v 5 ^-^ 
[§»** i 9 ] wasffftoseifctfrE*** 

1-5XStt> BtFlBfilf«Ofi«£HtrfB**^£OP^(ctiJ«l 
l)WB3t* ; f-*»6l»1BBr3eo3£«©**< £%-lfP«r^* 

zfix\,^?> mmmmm zmfr-rr.n z-att r £ 5r #® £ 
[it** 2 o ] Meafc^&wejjfjtoxe©** 

5 y f V ^ Ci 9 St 9 * S XSSr-^tf r. £ ^r#^ £ -f* S 

1***1 6ia«o*ia^^3.-^ojsig^ 0 

[if** 2 1 J itte»#J!EISSr]gj«r5Xatt» 

SfIfa*^&SS Srte^ffl s«»c^-r s xm £ » 
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ft£-tir5J; 5ttLfcr k&mmt-r <5»#S2 lflS*<D 
[0 0 0 1] io 

? /wt-g-fttaieuft* if^m^f&mmi&^isn^yt^ 

[0 0 0 2] 

IftilffRftHM SDN (Integrated Services Digital 20 
Network ) *£lt^fc;h,5*U*ffl{&ft«<D«||tt*fi 

Sffi7JCDflSHlH>*ft±, AV (Audio Video ) tiggO? 

tt*O^T^T^y h*7 — ^SriiLT^SIf-rS^ 

y 7^y h V — 9 (LAN ; Local Area Network) , V 
4 h'^V T*-y r-7 — 9 (WAN ; Wide Area Network 

) ©±9 ***a«* tmmm^ffiAm it 

^iO*yh!7-?«U WKHIillU CATV 
(Cable Television ; ^-^/VTV) , iS±igTV, flf 

[0003] rci^iiSioif^ »Mb P 

x-*&gE&ltiI{g-i-5fcit>ltf±, ^©iSflMl^tL, 
T, 1 0Mb p s^lGb p sfflg.<r>&.mm£.*^-f 

i-®:^$4xfc3t'7 i -^K7)i 5 lOkm/S^ioo 
k «fc 5 ftftEffiatHMtaffi* y M7-*lt 

isv*-C»4. *©(SiS£tt^iK&tt*^©«£;o»e>, Jtii 

[0 0 0 4] *7t, flMgrtWJK- KHL #- KrtOfy 
rifflroj: 5lt, tt««jffie««>iifS»lFfc*iv>Tt, * 



4 

TS^0>B*, /-fx*** r*ut± 

[0 00 5] — I C (Integrated Circuit ; %&8M 
B§) tLS I (Large Scale Integration ; jt.W(£M$H 

OSS) it33tt5&«roii#sltj;»K *ft6>©»feadM$» 

A- =1 > tfa - * It J; o TSt 9 ftfrtl 5 * K>*l iftii 
KiiflDLTV^o Sot, x-^&SltfeltS^n 

^»afeai«©±#k > y ^©7 *-fc *Rfr*acoiiSjSft* 

10006] r©±5**t»Tfc*jv^-c, ^mwn=f-<o 
ft* ^it i 0 , y x-tttfcff mmv>mmit& 

fMPU (Microprocessor Unit ) Wfife^^aSIB^iJ 

s rn^^EH it *> it 5 iSitr- ^ e*»f^*s a jt t * o 

TVS, 

[0 0 0 7] ^fc, *^6tga^lt*J-LTl«ii{f^-SrPnJD 

itt>lt, EMI (Electromagnetic Interference) ^ 
EMC (Electromagnetic Compatibility ) ?£¥<7>WM 

fi/'fx, ?uxh-? s-{ x<z>mmt 

*5 0 *- KJl}J:»ic^t^,T^^5^^y7 ,, 

- tit J; «^ift)gai^<7>CR (C :«»«)ia«|0#* 
Sfi, R : m^WIS^^Iget) «F3£»K:J:5«#ii]S* 
ttlt, «Jl«)y^^C{tJ;S»S*SltTlt 

[0 0 0 8] #-K±©¥*#^y:^m«:#8«1-<5fc 
felt, ■esjx.«#fr-£tM^ffi (#M¥6 2-204208 
*) T-I4, LS I &B\cSimLlzmi!tm+b%:yt% I Fk 

[000 9] 

H6W^ftui5i1--58»«] b^?>X\ K±© 
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(D J; 5 fciiSo HI 2 l fi-tWftiJJifcgg© 

150 6 £ ioT#Sfli!SK^^$ix7t»M#«ge«|5 
0 5tm^flX^^->V =^S«5 0 1 t, v^y^y 

as so ii:ic^^n-cv^**ssS5 0 2i, ->y 

3 >-S« 5 0 1 ±.Xft^$i® 5 0 2 ©ifi^KISB^tlT 
^5LS I 5 04ilrIx.tV^. ft8£«g& 5 0 2 ©& 

5 0 3^^-?:*ixSa«$H-C^5o «;ti4"gftS?^ 
5 0 3l«r©ifi#(-idfi£tl/'cL S 1 5 0 4 tim^t- 

^**^Ji^m»bfc^«^S**jRSS5 0 2© 
rt$|SSre*L, ^©ffiffi5 0 2 a-CSW^ttrS*^ 

5 o 3i~AJH--r5<J: 9i-fto-t^2>o 
[ooio] 121 (c*L/-c^iSSB-e(i, 9 

/£-5ft?»i£S§5 0 2&5/1I =>>«£5 0 1 ±^^-TS 
^S«Srffl^fc3fe^*S5 0 2W^(C*5V^-C(4, ^© 

f$,^mi:immx'h^tc 0 rw^i^ ft*&sS5 0 2 

[0 0 11] i^Lfci^&fte^ftffiS:, Mi 

*m«lfi«iEi»S:»*bJ: 5 i1"5»-a-i-«, -»!«>#- 

§lttt-2. LV^tV > 5 7> 5 fe o fco 
[0 0 12] ^bl^Sfc, IB***, 2 

[0 0 13] *^^tt*^5raS^t-f6^T^$ttfct 
©t?*>t), ^©iWf4, 5t*^-t3t*jS»St©ra^B 

r t fc*>5. 

[0 0 14] 

[RB*Wfci-5fca©#a] tannic* a 3tfii**5> 
a. -/Hi, n^T-tx - ©®T-3t^i~^tti-gH££ 

[0 0 15] **WC±63tB»*^»-/K'5» 



5 J: 5 *XSi:» *^ 

[0 0 16] *^W^«t53tiEi8»*i ? 3.-/p-ett. 

[0 0 17] ^HfciSftBfc*^*-^©!**** 

[0 0 18] 

[0019] (If? 1 ©»£©^1§) m 1 tt#*M50>?g1ft 
i^Sftlfii^ev^ — /W3»j£&^-*-t>©-e#>5. Hi 

(4, lot, i i > i2i,*i 

igmHi: LT©^©-^ ^n/<V7°l 3 fc, 1 ©*6 
Sil4^ ffi?g)t§!©f&}feS§?- 15t, ffig#S©§ 

et. ^2<7)«6^®i 7t, itmm&i St, 
m%mm&mj&-tz&mm 23^ 2 5 1 sr« 

fcs*ci (KIT, **ffi (a^feffi) tv^. ) a»fejtea* 
©§3t*^©r £-efc5o 

[0 0 2 0] ^StSlOlt ^Jg M. *) 

WkOOf^ KfiSS 1 0 a , 1 0 b!JS^$tlTV> 

So 

[002 l]^fy7'lK 12B. 

ii, 1 2 g#*0ffto«fce^iHe-t-S7t fewest* 
« t Lxmm-tztfj mn., 1 1 b sr^ttm* 

^KfiffilOa, lObt^f-^ll, 12© 
^Ulla, 1 2 a t Sr-ttl^fHtell^-erUTgS 
ff§riiaoT > S«fMRi0±i?¥**fy^i 
1, i2#tttfHt4v^5Wotv>5 0 
[0 0 2 2] St> ftftfy^ll, 1211 «tSi 

©i5^««HIS§^J:oT«fig$ti-T*5t), BfiiBIJf 2 3 
Sriib-cajt^l 6fc«ftttfcS8R* 
tvSo rr-C, ^fyT-lU 1 2i!««© r« 

0 *m*i o-MtfrWKttfc^x^^o 
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[0 0 2 3] % 1 Olimm 1 4 (4, 5flK« 10,^2 

K, ffiig * y ▼ - * t* © BMBWttte «t o T#* * JX-C V * 
5„ 16 1 1 4 tt» *»^H, 1 

2 jSSffiytetiTi^5£8fStt l 0 roDflflSrWfki'Sttl 
[0 0 2 4] ffi3g*M©3l***l 5(1, «*.tf**^ 

t ^^5,-t°i i±(ciae§ix-cv^ 0 £fc, is** 

WtgSR*nxv>5. iftdi*), 51***15(4, * 

mfc^-y^i i avians 2 3Srau-c^sn5«^ 

[0 0 2 5] ffi5*M©5*** 1 6 (4, MX.&7* h 
Ltfl(*fy7'l 2li^gafiS^TV^5„ *fc, 5* 

^ro5*ffitcA#*Lfc*m#£«^f-§"i-^&U 
Lfcr<75*ftft-»*EJ»Ji2 S^ILT^ffy/l 
2 I c tti 73 -f 6 i. o 1 - * o T v> 5 . 

[0026] 3S*** 1 5 iS^cteS*** 1 6 

as*3g^tf> i***j ©-^&wc:>ttj£L.-c^2>„ 

[0027] is 2 (ommm ns, mi ©negus 1 4 ± 

7 14, »1<0«*J11 4 0>»£iiai«fc, ^m^yf 
11, 1 2, 31***1 5, *5±tf5***l 6&«o 

T«»-r5«tg©ffi(c, ss***i 5, 5***1 6& 

IBt*L-C^5. 12^11 7(4, 3S***1 5^ 
S3t*fi 6(cKLTi4, #(c-€r<D3§ftffi^5*E&» 

[0 0 2 8] rrt, *i«>lftlMli 4#**w© r» 
\<r>mm\ m2commmi 7# 

[0 0 2 9] 2514, % 2 1 7 ±fcl«fcjt 

%*m2<»im.mi 7\z.&%-tzit#><D*><»x*bz> a 

[0 0 3 0] *^$Sgl 8(4, 3711 9, *5<fcl)<=<r 
11 9S:*5^5y KS20, 2 1^49. 

3L&mmi o<Dmmiz.mw.%%fa\z-ztLx& 

(J 4 5° ) -effi^tfcffl'?*5fflftS2 2a, 2 2btf* 
^j££*vrv>5„ «#4®2 2 a, 22b(4*RJttffl$7 

-t Lxmm-rzhnxibz, 
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[00 3 1] 2 2 a 14, IS*** 1 5 ©3g*E^ 

fc|ta*»fc*««IBSr*L-CV^. »I2 2b 

(4, 3t»«»l 8©rt»S:e«ur#7t3tfll*SrRI*U 
tS3t$^- 1 6©5*E©75fa(-ft^:b-tt5^£WL. 

[0 0 3 2] gai$Uf 2 3(4, TA-5=-?i>. (A 1 ) , * 
fcttfli (Cu) *iffcJ:o-C#**n, mflWSE«ltL. 

tii/^nstotfcs. r<7>iai^Ji2 3(4, ^mw-f- 

io i, i 2, |g***i 5, *54;tf5*** l 6(c 

f-TSi »y/H, 12i***fl 

5*5±tfS***l 6 fc£>|8]-T?mSMS-§-©^£&ff 5*8 

«4r=GrL--c^*. AfrWfctt, ^y7ii, i 
2, is*** 15, *5«fctf5*** 1 6icm;73£{ft*&-r 

5fc»©«WB», !(M»fls^y^l 1,12, $8*** 
1 5, *54.tf5***l 6fcM««#S:«W&i-4fc«>© 
fflffia*, ^ff^y^l 1.12 i3S***l 5*5 J; 
tfS***l 6 tco^T^-^Sre^SfcfeOT*-^ 

[0 0 3 3] &(£, K±©J;5Ki#*SiX"CV^5*BI> 

[0034] r (D*sa^v 5 ^.-^ i -e(4, ia^SJi 2 3 

fy711, 1 2 , **** 1 5 , §*** 1 6 

simtetkntttz, ^nm<fe~nmtmmci5^x . *m 

(jcf y 7l ld»f>3i!*3f*l 5(-mmfS-i-* 5 ai73^ttS 

30 ^ffiio^ajWufcAflr-s-tt, ***»i 8©-*©» 

MS2 2 a('*5VNTS:Wbfc*«-f-(4, **jKK 1 8 
© = 7i 1 9©rtgi55r*eae73l^lcfijore«SU, *^ 
JKSSl 8<Dte*©«8S(C^$ttTV^5«^ffi2 2b(C 
A»t5. ffi^ffi2 2 b(CAttbfc*{f-*§-(4, ^rOAIt 

6©g*ffi(-A#t-r5o 5***16(4, i»*«*«r 

40 2(cffi*-t-5o r©i5CLT, ^3f«:^s'7 B l 1 b¥ 
iftfy712iO|III?*»»ISl 8SriiLT*ffi^ s 

[0 0 3 5] i2«^@l 6 Sr#fiSLT, *SE^ 

1 6 tt*B»*^»— A-l ©»5iXSSr*Lfcfc©T?& 

s. j&*3, b 7 state** -^-/n icj8v^-c»j*s*t 
s^i***i 5©-wi-efe5Sii*«s^— f (vcs 

EL ; Vertical Cavity Surface Emitting Laser) <£>1§ 
^Sr^LfctW-C&iJ, H8*^Hl 1 (4^©^**^ 
so 1 5©lE?lS**Lfct>0'e*9, Ell 2^b@l 6 
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09J1MX@£^ Lit i>cO-efo-5„ 
[0 0 3 6] *-f, B2K*UJ:5K, £#*«1 0 
Jb-iWI^fy/lU 1 2 Sr^rix^*vSp{ti-S. * 
*3, ^OSCT, iNfftf-y^l 1, 12 5:, 
7S/tfy^tJ;ot5 0tfmK20)»miIOf$|: 

5t*JMjnX-f"5o 
[00 3 7JRC, ififtfyyil, 12©^Ki 
11a, 1 1 b&£f?f£1£l 0«#-f Ki!1iS51 0 a, 1 

9ft£«tt***J&fflV^¥a!K*:^5':/l 1, 12*S 

i, 12 isj«fis l o ±(cffiffiS < {iK^-fe* $ fix 
f i 5*5j;tf3***i 6^iSS^n5fi7:e{-tt, * v 

^jfcftiftJ;?), 04x.tf-s>'7Vl'/& (Ni/Au) I- 

[0 0 3 8] H3K:*LfcJ:5fc, sMW*^y^l 1, 
1 2*5 < tO«-v-l'^t3/<>-7 ,, l 3 ^^^tlTVSXJf S 

)l*m*BW±©iWtf !) 7 n-t5 - i I: ± o t* 

li s l 2Sr«5*i»l&Bt»i 4*sjgfi8Six5. 

[0 0 3 9] B4CS<Lfct5t, SffirfSspffltftoT 
VS^irolfe^jil 4t*fLTCMP (Chemical Mecha 
nical Polishing ; fc^ttWDFS) ifcft £fc.fc Oimft&P 

^ u^y-f i 3 ©— i ommm 1 4 ©*Btc8ta 

•f5 «fc 5('-T5„ *ro&, 7^M)y^77^S©i5 
ft**0f3t<fc «9 , IS 1 <£>*fe§:jf 1 4 ©*BitBa*SUi 2 3 

[0040] $e>t, **** 1 5*sj:tf3***i 6 

^flfrf^ll. 1 2±WW^ P^V^l 3^5 

*xt,fc<9, 3S**f l 5*3«ktf3***i 6 
y^ll, 1 2±Kl»flEA<Ell4ilTB3£*n*. 
[0 0 4 1] Rfc, @5C*Lfc±5C, 31***1 
5, 3***1 6ftif3r«5 i 3 2 i 7 £ 

Mt5. AttfttlS, 1, 12,** 

*f 1 5, 3***1 6ft^*sjBric;**iT^53e8*K 
l0OMl:WW=-7^^LfcS, rrofttflg 
*m«r!MKK±©a«-C !)7n-t5rtl:io-C*I 
/WltftSJ: 5t-TSo rixt,£<9, IS*** 1 5*5 
<t tf3***l 6?:i5f2©|giil 7^^$n 
So :©i^ 31***1 5*3j;tf3***l 6{3jg2 
(D^ili 7t£oTS*&£;ftfcJ:5ft#«8K:ftS. 

[0 0 4 2] Sfefc, *jE#¥i&fcftoTV^*2©|fi 



*<A£ffi©¥ffl££iKM i H" ; 5i:ifct, 3§***1 5^ 
3***1 6t*lx-?n»***fCV^«**9HiU« 
So-a5*sm 2 rottlM 1 7 <D*ffiKRffl1-5 <fc 5 K-f 

[0 04 3] H6t^LfcJ:5t, |2©i8Il 7® 

SiRUI 2 3 t«*»tSN*-t-*fc»©EIMiSr* 2 ©«6 
WH7±KiMt5. rtitJ:'?, K8IJl2 3£iIL 
T, iMI^y^l 1, 1 2, S§***1 5, 
io **f 1 6 t*M"5**^»«-a©flr-§-©ife(&* if #pTtS 
fcft*„ 

[0 0 4 4] ft*3, f2©»ll 7 <0*fife*t!N- <t LT 
^^roOTISrfflvttfi, »l:±ot, 31*** 

l 5 *3 «t 3*** 1 6 <£>{f 9 tB LlH©Bffi t , 
® 2 cDjj&jtJl l 7<DSii^»^fig4:S:^^tfr5rt^ 

[004 5] ftt, *»&«§ 1 8 «r»J*-*-<5. - <^*^ 

20 [0 0 4 6] El±©J:3 4XSI-iO, HHt^Lfc* 
EH* v 5 ^.— A> l ^St5t$tt5. 
[0 0 4 7] r r-c, 3§*** l 5 rofi?*Jfel:ov^t 
fftBJ-r^o ft*3, 3***1 6fi|g***l 5 i: titans 

[0 0 4 8] H7t*LfcJ: 5t, 51***1 5 <Z>— 0»J 
t?fc5il*ISV'-f 5 Ott, nM^yi7ABt* (G 
a As) I«3 0t, nlGaAsS«3 0±(:I^ 
ftfc, T)V\=.^KVm (AlAs) A»f>J5c5Sdl8IS3 

3 o it, mmm3 i±c»*sii, s»^**^*5#e 

EWK (DBR ; Distributed Brag Reflector) 3 2 t 

[0 0 4 9] Sfc, It«l'-f 5 0«, 
1 3 2 _hCM Jtlfc ni7 7 -7 FI 3 3 t , nl^7 
5/ KS 3 3 ±.<Dtp$Mft\cBf8,£Mt. p nS^±-5 ft 
SffittiS 3 4 i: , miHS3 4±e*jlSlifcpli , ?y 
KS 3 5 , p!^77F135 ±fc»ritSnfc#fJK 
*t«3 6 fc*r*A/-C^S. £<bt, il*g«l^-f5 
40 014,1113 7, 38i, #!)>f5Kl39i:,-«* 
IDlilttiiL TflMB-t-S ^ y 4 0 i: £-^T? 
V>5„ * y -i 5 KJg 3 9 {4, nS^ 7 y KS 3 3 , Stt 
S3 4, v>W.?7v KS3 5ftt*4r^-rSfcJ<)C0fcO 

[0 0 5 0] H±©±5fc«#Six-cv*s*B:#««w 

-1r*5 0*, H8t^L.fcJ;5t, «S^rMtt**i-6!7 
•y^^roi 5ftS*^J6 1 SrfflV^T, ^t77^6 0 
tJjS#-t6. H8-CH\ 3o©ljt*SISWf5 0 
a, 5 0 b, 5 0 cS:-?:n-etiS*SiJ6 lia?^t 

so 77A6 0t»ftttti*ftt^s. rrf, y>T 
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[0 0 5 1 ] £<bC X^frhntf, m9^7j<Ltz£ 0 

niGa As£««rSMH-5 0 £*lfc:J:9* £ff£fi$ 

If 5 0 a, 5 0 b, 5 0c«JWo 
[0 0 5 2] M^tlfciilftiS^f 5 0 a , 50 
b, 5 0c^J:<^U ftllf:! @10l:*lf: 
<t #iI*S«^"-' If 5 0 a, 50b, 50cC 
0S*.tfii:Sjfc+MmOAu*>e>ft5#-^6 3, 6 4, 

6 5«r»j*1-5. 

[0 0 5 3] mil \Z7Fl,tL& o fcl, ±y * yt, 
ft^b*5jS0lRy— ^7 0SrfflV\ 3 0 0° CgS<D 

0 a, 5 0 b, 5 0 c O^ffi^SrtT^o !^ff*Sr 

5 0 a. 5 0 b, 5 0 c Sr»Kii-So 
[0 0 5 4] &jb\ v/y 3^S«SrfflV>fctTi/ 

7 * h y ^ K t ±» L i 5 4ft**tt K J: o T * 

[0055] rr-e, 3t«IBi 8©»ja#ttfc:ovvc 

[0 0 5 6] 111 2tC^Lfc<t 0Rtf:#5*S« 
tfc6Sffi8 0»U 7 P 7X^CVD (Chemical V 
apor Deposition ) j£, SfiCVDjfe, *C VDftftiffc 
£oT, ftSnmOJPSSr^SZlllfki/y 3^ (Si 
0 2 ) «fc0 8 lfr£«8 oifcHWr 

•So 

[0057] fttc, r©£fc£8tJf 8 i±(c, *bfv=i 

$t»*Wfb**4. £*lfcJ:»K £tg#fliJl8 0±»C* 
7 y KJB 2 0 a 5. *fc, * 9 y KJf 2 0 a ± 

C :W7? KI2 0 a ©«J^»J: 
V *MBttft £ * tr V a - h & * if f' X 9 S+ w m@«© 

7 7 KI 2 1 a ZZix^tiMrfL-fZo 
[0 0 5 8] irt\ 3Tll9a^5yKl2 0 
a, 2 1aC5i(ttmilT 1 *HSK, PMMA 
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(Polymethyl Methacrylate ; jK V * fvW 

<Dtfy*u-7j>'ffim, * fc fi r. ti h n tf m ic y-ym* 

[0 0 5 9] ?5?KI2 1 a±(£, S+um 

* hvi?^ MK^fCJt^atrtf 5 r tic J; 13, gffe 

MftKiroa^JrailM&a-t-a. sue 
^Lfci 5 fc, 7* h ui?7. H8 2a ommmwrt 

5r*fcJ:?>, L.fc«WS*#f-5 7* h 

W-^ 1^8 2#flM£;Jx5 <) 
[00 6 0] *ro7tM'v ; xM8 2?rv^ : ?iL 
T> R I E (Reactive Ion Etching ; gJE&'tt'f ^V^-y 
^-'yy) fe, ECR (Electro Cyclotron Resonance ; 
m^'f^o ife4iffcj:5 K^-Y^s/^V 

^Srff5o iwa!), =*rmi 9*s±r;ro37ii 

20 9 4S5^75'K120, 2 1^btt$ll, tfflWiB 
«BK:Bf3t©«»A #7*S«8 O^SffitcS 

jS^|BlfC)l*UTJi»S4 5° ) -C«&L-Cv'>5ffi&E2 
2 a, 2 2bSr*rt5JtiWftKl 8asjg*Six5. 
ft, 7*M/-^hl8 2S:iit5, 
[0 0 6 1] El 4fc*Lfc<t5i-, 3711 9*5±tf 

J&£*VC^£S«8 0£±TK«lte£-tf:2>o S«8 

[00 6 2] ±TK<K**fc*R 8 0 ±©ftafi£8S l 8 
0??yKl2 1 ?rte^fflS« 8 5 ±OS*S 8 6 {iff 

7 V \\LimmW& fctt B H F ( Buffered HF 
;^«7y^7K*) iS^a-rr iiw«t!K 0151: 
^LfcJ;5!', *«^«Ji8 l&mMfe4s£tl, S«8 

SSl 8aME¥ffl*K8 5(cfi¥$ix5o 
40 [0 0 6 3] Hi 6K*UfcJ:5f!:, 3t*ft»18iS(K 
¥^tlfc^?fflSS8 5^±TSfiJ*S. M2 
1 7 ±-C7t^»?S 1 8 SrE*i-5ffi«fc36«fls 

[0 0 6 4] -t Lt, ftlftKl 8 b&ltmi-l 5*Si 

tt, Jt^iSSS 1 8 Offi&ffi 2 2a ?r^7t*^ 1 5 ©*3t 
Bfcffi«#*3* 1 8 <75«#4ffi 2 2b ?:S3fe 

so ibiiroOft, Ik^S« 8 5 ±©3t*SK 1 8<D^ y y K 
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■ 2 0&**Ji 2 5 ***4rJ«M*L 

t^ti 2 5 twbs*, ytm$a& i 8 sriB 2 <omm 
*imx°hz> a (B^fflS*8 5&ifc*-*-$. rti 

[0 0 6 5] «_hoj;5(-v **ffi<75»ffi-e(^ 

s jt*^ ft^&ss t <Dmc>tiLm&tt*tt&& < mm 

[0 0 6 6] #0**<BJB«-?tt, 

[0 0 6 7] *HJt0^ffi-e(4, *jSlbflUB©flJ 

■0*$. Sot, m^wiE^-eii^T-f ^^ofci«ii 

;HUiJ:*), jfeiE^^a-z^ifJcj; D 

m IrI ± * * S r. t ri s £ t ft 5 . 
[0 0 6 8] (IB 2 ©3Slfiroj§H») 817 SrltflB 

Lt, *^B^«^2(7?*JSro^ffi(C^2)^ga^v ; 3.- 

J: LT^ft^- s> :/m©#flr*<0ei£* 

Wtii: Lfct©tfo5„ 

i«sae^Rr**±^fc«*L7l:^Sr(jit^-C, fl©« 
[0 0 6 9] SI 1 7 Lfcfc 5 *Hlfi<^^ffi<733ie 



74 

I, 12i, -r/f^D/'ty/l 3i> g5 1 <£>*6I§J1 1 4 
i: » %m&*m<»&%M* 7 1 t , 4ffiEgftM<7>gft* 
^7 2ir, M2<Dite«ig9 5 t, ft3SiS8&9 0i, 

§2 3 tmmKmm^. nn.ttmm*mf&-rz>%t&ii9 

6ir, «*Jl2 6fc**.-0^. mmftft$L<D 

[0070] mm%%w.<r>%;ftm s f- 7 1 wmm 9 6 
£iILTW£=f y^l 1 tn%ftncmtgt&tix^z. 

^tilz£<9, f§ft*^ 7 1 li, flfrfyyi l/i^Sfi 
119 6 SraLt#W&Sn**»«**3t«*i::*lft 

[0071] i&sBgfts<7>gftsst^ 7 2 (4, mmm 9 6 

20 r*Ui:.fc<?x S3t^7 211, *(7)S:3tSt-A*tLfc* 

19 6^iiLT¥^^S'7 P l 2 icmtHr^i. o fcjfco 

[00 7 2] m 2 ro^^S 9 5 {4, ^1 141 
fc#j*S;h/T*s 0 , JB l WiteigtS l 4 ©»^i: IHMR&tt 

m i <7)^g 1 4 t»m& t mmiz., 

II, 12, &%.m i ?7 l, *3J;U«S**T-7 2^rSo 

xom-tzmmnm^ m%m^7 1, 5^724 

[0073] f&2<offlkM9 5&*&m<o ^ 

[00 7 4] ^*J1 2 6 t4, H51 nmUm 1 4 ±}d^ 

0 1 wa&Sdf 1 4 fc»#-t5fc»©t>©-e*)5. 
[0 0 7 5] ^*«8§9 0tt, 3719 1, *3<tt^=iT 
19 l*Wo?yy h'M9 2, 9 3*>b45. ^rwft^ 

40 K2tLTftiPfcffi-ea!>5fiKffi9 4 a, 9 4b^jg^^ 

[0 0 7 6] JJC»C, J^±©J;5(-«^^tLT^5*ia«l 

[0077] rwftgaiw-v^-A^-cfi, se«iJi9 6 

fy^ll, 1 2 , 7 1 , S3t*^ 7 2 *«lf^ 



#|§8 2002-9379 (P2002-9379A) 



(9) 

15 

S&9 0 CDSfiffi 9 4 a i^AW-f 5 0 r«Sjttffi9 

4afcA*tUfc#ffiMH4, 3fe^jK8&9 0(D3TJ19 ICO 
rttR&*roAlt;frl«3fc»o-ce*ftU *^ifS9 0cote 

#0>Sitig9 4 b/^ibtBW-f 3„ - COSittffi 9 4 b 

■So 

[0 0 7 8] 0Cfr, Hi 8A»b0 2 0?r#flSL,T, #51 
BJ-T6o @18^?)I2 0i43tia^^^~^2coMJt 

[0079] *i\ ag i (vmmwrmow&nm 1 *»e> 

HI4(C^L7timtP«cDX©§rtTof^, 012W 
Ell 4K^LfcXgfcP«fcl8*fToT3te*»K9 0 

fcl, SBC!feffit?fo5Sii:B9 4 a N 9 4b^J&£*l5 
181, ^yKI, aTi; KJIfcMlCJMKI 

So tLt, Ull 8IC*b7t i te^ffl*tS8 5± 
Ul**tt»9 OS-te^l"?), 
[0 0 8 0] m'. mi 9(C^LfcJ;5t-. #3§*8&9 30 

fc, »10»6»il4±t?Jt!»«!S9 0*Elli-*teit 

[0 0 8 1] -t Lt> *^iSS&9 0 7 1*3 J: 

(4, 3t*|j&S§ 9 0 ©iES 9 4a 7 1 

CO^*ffitC{4g-g-t3*L, ft*$tSg9 0COfii£B9 4 b 
SrS^*-^7 2<DagBcoS*SS-f4B-&^*-t"2)o rco 
J: 5 8 5 JuDftSgStlS 9 40 

oco^y j/ km 9 2*mmm2 QK.m%z*tt£&<b. m 

[0082] w±wi9*xS(-J;t), £J3««i ox 
(c3t^iSSS9 o^lS^Lfc^, m2 0tc^LfcJ;5Jc, 
^^7 1, SWIFF- 7 2, fts»RS§9 0 



i6 

«***7 liaitKa**^ 7 2*«3*2©J6W19 

stm&zti*. 1, 5**^7 

2, #±t«te¥&tt9 0tt82©»iM9 5K:J:oT« 
[0 0 8 3] SB;^fflK:&oT^5^2CDj&li:Jf 9 5 

[00 8 4] ^±coj:5*xe^J:l5, mi7ic*L/c 

[0085] ^±<7)<t 5 *mm?>mm-?te. 

[008 6] £fc, ffiffi38*S©£#3lH L *5J:tWiSffig 
V^s, #5llfe©^l&-ei£, 38W3SS*. a*** *5±U5 

[008 7] £JLt, ^:^<7)VN<o^co*ifeco^ffi(co 

[0088] mm* xftmmz, vpwprvf. 

[0 0 8 9] 3t*^Kf4, 3T**Sit5rnSr«l 

[0 0 9 0] 

1 i*»e>2 2cov^n^us^ia«6CD^;ga^^^-^ 

[0 0 9 1] W*«l 5fcaE*0>3fe»IM-^» — 
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[Hffi^«**RWl 

[Hi] ^M^^l^^te^^ffitc^^^gail^v 5 ^ 
[0 2 1 0l{c^Lfc3tBBI6^^*-^J43S*jSfe^- 

[04] 0 3fc*UfcXS^«<XSSrRWi-5fc«>^ 
i$Jrffi0T*&So 
[B5] H4I^LfcXSfc«<xaSrRWi-5fc*0 

[0 6] 0 5^LfcXe^tt<XSSrRW-r5fc«>(7) 
[0 7] 0 1 tc^Lfc^BBl^ev^ — Mz&^XJ&jjiLZ 



J* 

fc»tf>®rE0*?fc5o 

[013] 01 2Ki*bfcxaKgKxa*rlftWi-5fc 
[014] 01 3^LfcXSJc«<XSS:RMi"5fc 

[015] 01 4fc*Lfcxa»^«<xasrBW"r5fc 

feOBr®0^S>5o 

[016] 01 5fc«Lfc±aK:«Kxa*rlftWi-*fc 
#><£>Kffffi0-Cfc£ o 

[017] *»W^JB2<Dlt*^»l»fc«S3teE»*^ 

[01 8] 01 7^Lfc*ia» ; ev ? *-/W^*3V^3g 

[019] 017 K^UfcJtEll**^^— /KZ>»a*ffi 
SrKWi- 5 fc »ffi® ^fc £ o 

[020] 01 9^Lfcxa^<xa«rtaK-r5fc 

[02 1] JfiaiSEiSlI^fll/ftSr^WrffiH^**- 
[«F*0>RW1 



[08] H7K»Ufc»**^©«9*ife«r»Wi-*fc 20 l, 2-*IB*ft^^~/K 10-$»»E, 10a, 



[0 9] 0 8fc*UfcXafc«<xaSrKW'f"Sfc*<Z> 
[010] 0 9 i:^LtlSt«< lS*RWt5fcft 
[01 l] ii 0[^Ltlg(:i<lS^«t 

feCC»®fffi0^fe6o 

[012] 0 1 I^Lfc*»R»^*iSS:RitS 



II] 



1 0 b-#>f Ki&», 11, 1 2-4l#f 11 
a, , 12a-WKt, 14 
-JKlOlSWi, 15, 7 1-***^ 16, 7 2- 
g**^ 17, 9 5-*2<Otfttft». 18, 9 0-* 
ISB; 19, 9 1-371, 2 0, 2 1, 9 2, 9 3 
■•^7yKI> 2 2a, 2 2b-«SE 9 4a, 9 4 
b-IEI> 2 3, 9 6-EiftJB, 2 5, 2 6-if 



[02] 




n 10a 11a 13 12 10b 12a 10 



141 



lOalla 13 



25 14 



[03] 



1Gb 12a 



U lOalla 13 



14 12 10b 12a 10 
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r r r 




86 85 
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(12) 



1 6] 





1 7] 



i, 90 

98 *< 94a„ g, 92 / 94b" 95 



71 



^3 




11 lOalla 13 25 14 12 10b 12a 10 



11 lOaHa 13 26 14 12 10b 12a 10 



[Hi 8] 



II 9] 




86 85 




2 



[122 0] 





506 504 505 



\/y///////A 



11 lOalla 13 26 14 12 10b 12a 10 



F^ — 2H037 AA01 BA02 BA11 CAOO DA03 
DA35 

5F041 AA37 AA43 CA12 CA14 EE25 
FF14 

5F073 AB17 BA01 CB02 DA34 DA35 

FA15 FA23 FA30 
5F088 AA01 BB01 JA14 JA20 



